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Clinical Disease

• Incubation period: 12-48 hours

• Acute-onset vomiting and/or diarrhea
– Watery, non-bloody stools

– Abdominal cramps, nausea, low-grade fever

• Most recover after 12-72 hours
– 10-12% seek medical attention; some 

require hospitalization and fluid therapy

– More severe illness and death possible in 
elderly and those with other illnesses

• 30% of infections are asymptomatic

Widdowson 2005 EID 

Phillips 2010 Am J Epid

de Wit 2001 Am J Epid
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Norovirus Disease Burden

• #1 cause of acute gastroenteritis (AGE) in U.S.
– Nearly 21 million cases annually
– 1 in 14 Americans become ill each year

• 16% of all AGE in community and 12% of AGE 
among outpatients attributable to norovirus

• 71,000 norovirus-associated hospitalizations 
annually in U.S.
– 18,500 (26%) in children aged <5 years
– 28,600 (40%) in elderly aged ≥65 years

• Causes 58% of all domestically-acquired foodborne
illness from known agents

Scallan 2011 EID    
Hall 2011 EID  
Lopman 2011 CID



Transmission

• Person to person
– Direct fecal-oral

– Ingestion of aerosolized vomitus

– Indirect via fomites or contaminated environment

• Food
– Contamination by infected food handlers

– Irrigation or growing waters (raspberries, oysters)

• Recreational and Drinking Water
– Well contamination from septic tank

– Chlorination system breakdown
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Characteristics of AGE Outbreaks Reported 

to CDC by 30 States,  Jan 2007-April 2010

Description
All States

No.  (%)

State-Specific % 

Median (Range)

All AGE outbreaks (n=7,734)

Suspected norovirus outbreaks 5,737 (74) 75 (23–100)

Suspected norovirus outbreaks

Laboratory-confirmed 2,866 (50) 58 (8–100)

Occurring in long-term care facilities* 3,532 (68) 62 (12–94)

Person-to-person transmission† 3,733 (79) 78 (28–100)

*2 states excluded due to lack of reporting; 5,201 total suspected norovirus outbreaks reported by 28 states included

†1 states excluded due to lack of reporting; 4,742 total suspected norovirus outbreaks reported by 29 states included

Yen 2011 CID



Setting of Norovirus Outbreaks Reported 

to CDC for Diagnostic Testing, 1994-2006

Zheng 2010 JCM
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Emergent GII.4 Norovirus Variants

Variant

Years of 

Circulation

Pandemic 

Season Other Names

95/96-US 1995–2002 1995–1996 Grimsby

Farmington Hills 2002–2005 2002–2003 2002

Hunter 2003–2006 None 2004

Yerseke 2006–2008 2006–2007 Laurens, Nijmegen, 2006a

Den Haag 2006–present 2006–2007 Minerva, 2006b

New Orleans 2009–present None*

*Based on data available as of September 2010, the New Orleans GII.4 variant has not been associated 

with an increased number of norovirus outbreaks in the U.S.

Hall 2011 MMWR
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Waterborne Norovirus Outbreaks 

Reported to CDC, 1990-2008
• 60 (7%) of 896 waterborne disease outbreaks 

involved norovirus, resulting in 6162 illnesses

– Recreational water outbreaks:  37 (62%) 
• Median 23 illnesses/outbreak (range: 6-650)

• 26 (70%) untreated, 11 (30%) treated

– Drinking water outbreaks: 22 (37%) 
• Median 109 illness/outbreak (range: 32-1450)

• 18 (82%) non-community, 4 (18%) community

– Outbreaks involving non-recreational water not 
intended for drinking: 1 (2%)

CDC 2011 WBDOSS



Waterborne Norovirus Outbreaks 

Reported to CDC, 1990-2008
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CDC Role During Outbreaks

• Consultation, multi-state coordination, and assistance

• National outbreak surveillance
– NORS (epidemiology)

– CaliciNet (laboratory)

Type Program Contact Phone Email

Norovirus 

Epidemiology

Viral Gastroenteritis 

Team

Aron Hall 404-639-1869 ajhall@cdc.gov

Waterborne  

Epidemiology

Domestic WASH 

Epidemiology Team

Jonathan 

Yoder

404-718-4696 jey9@cdc.gov

Clinical 

specimens

National Calicivirus

Laboratory

Nicole 

Gregoricus

404-639-1923 frv6@cdc.gov

Water 

samples

WASH Laboratory Vincent 

Hill

404-718-4151 veh2@cdc.gov



National Outbreak Reporting 

System (NORS)
• Comprehensive national 

surveillance system for all 

enteric disease outbreaks

– Web-based reporting by 

state and local health 

departments

– Includes food, water, 

person-to-person,  

environmental, and 

animal transmission

• Launched February 2009



Uses of NORS Data

• Characterize the national burden of epidemic 
gastroenteritis, including norovirus outbreaks

• Monitor temporal trends in enteric disease outbreaks

• Identify priority settings and populations for 
interventions

• Characterize attribution of enteric disease outbreaks 
by:
– Pathogen and sero-/geno-type

– Modes of transmission (e.g., % waterborne)

– Deficiencies, water sources, water types, etc. 



CaliciNet

• Molecular subtyping
network (like PulseNet)

• Data shared between public 
health labs and CDC

• Link outbreaks and identify 
common sources

• Identify emergent variants

• Implemented March 2009

• Currently 24 states certified



States participating in CaliciNet (May 2011)
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State and Local laboratories pending certification

State and Local laboratories submitting to CN-OSC
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Prevention and Control

• Rapid reporting, response, and investigation
– Identify mode of transmission and source of contamination

– Collect appropriate specimens

• Promote appropriate hand hygiene
– Wash with soap and water ≥ 20 seconds

– Alcohol-based hand sanitizers?

• Prompt and thorough disinfection
– Bleach solution for contaminated surfaces

– Other EPA-approved disinfectants?

• Manage and exclude ill persons
– ≥ 24-72 hrs after symptom resolution

– Accommodating sick pay/leave policies for staff

Hall 2011 MMWR



http://www.cdc.gov/mmwr/pdf/rr/rr6003.pdf



Additional Norovirus Information at www.cdc.gov
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